Role of follistatin in muscle and bone alterations induced by gravity change in mice.
Interactions between muscle and bone have been recently noted. We reported that the vestibular system plays crucial roles in the changes in muscle and bone induced by hypergravity in mice. However, the details of the mechanisms by which gravity change affects muscle and bone through the vestibular system still remain unknown. Here, we investigated the roles of humoral factors linking muscle to bone and myostatin-related factors in the hypergravity-induced changes in muscle and bone in mice with vestibular lesions (VL). Hypergravity elevated serum and mRNA levels of follistatin, an endogenous inhibitor of myostatin, in the soleus muscle of mice. VL blunted the hypergravity-enhanced levels of follistatin in the soleus muscle of mice. Simulated microgravity decreased follistatin mRNA level in mouse myoblastic C2C12 cells. Follistatin elevated the mRNA levels of myogenic genes as well as the phosphorylation of Akt and p70S6 kinase in C2C12 cells. As for bone metabolism, follistatin antagonized the mRNA levels of osteogenic genes suppressed by activin A during the differentiation of mesenchymal cells into osteoblastic cells. Moreover, follistatin attenuated osteoclast formation enhanced by myostatin in the presence of receptor activator of nuclear factor-κB ligand in RAW 264.7 cells. Serum follistatin levels were positively related to bone mass in mouse tibia. In conclusion, the present study provides novel evidence that hypergravity affects follistatin levels in muscle through the vestibular system in mice. Follistatin may play some roles in the interactions between muscle and bone metabolism in response to gravity change.